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curved line the same numbers smoothed. The broken lines give, respectively, the actual and the smoothed values of the annual average precipitation. The upper curve represents the variations in the smoothed number of destructive thunderstorms1 (number of thunderstorm days not readily available) in Germany.
The original data on which this last curve is based, indicate a continuous and rapid increase of thunderstorm destructiveness throughout the period studied, 1854-1901. Presumably, however, this increase is real only to the extent that the country has become more densely populated and more thickly studded with destructible property. Since thunderstorms are caused by rapid vertical convection and heavy condensation, and since the temperature of the air upon which these in turn depend has not, on the decade average, measurably changed since reliable records began, at least a hundred years ago, there clearly is no logical reason for believing that the decade average either of the frequency or the intensity of the storms themselves has materially changed during that time. At any rate, this element, that is, the rapid increase suggested by insurance data, has been omitted from the curve and only the fluctuation factor retained.
It will be noticed that the curve of thunderstorm frequency for all Holland closely parallels the curve of thunderstorm injury in all Germany. Hence it seems safe to infer that the frequency of thunderstorms varies much the same way over both countries, and, presumably, also, over many other portions of Europe; that is, roughly, as the rainfall varies, or, considering the world as a whole, roughly, as the temperature varies.
Additional statistical evidence of the relation between the annual number of thunderstorm days and the total annual precipitation, kindly furnished by P. C. Day, in charge of the Clirnatological Division of the Weather Bureau, is shown by Fig. 106, in which the upper line gives, in millimeters, the smoothed annual precipitation of 127 stations scattered over the whole of the United States, and the lower line the smoothed average annual number of thunderstorm days at these same stations. It was thought at first that this relation might differ greatly for those portions of the United States whose climates are radically dissimilar, and for this reason the stations east of the one-hundredth meridian, provisionally, were classed separately from those west of it; but the results for the two sections, being substantially alike, show that, for this purpose, their division is entirely unnecessary.
As will be seen from the figure, the earliest statistics used are those of 1904. This is because the annual number of such days reported rapidly decreases from 1904 back to about 1890. Indeed, the annual
1 STEFFENS, OTTO, Ztschr. gesamte Versicherungswiss., 4; pt. 4, Berlin, 1904. (Also Diss.-B'erlin, 1904.)